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CONTACT UNIT AND SOCKET FOR ELECTRICAL PARTS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a contact unit and a socket for electrical parts, 
for electrically connecting two connection objects. In particular, the present invention 
relates to a contact unit and a socket for electrical parts, for pressing connection 
objects to be in contact with contacts, which are housed in a hole portion disposed 
with a conductive member on an internal circumference surface thereof and protrude 
by being urged outwards by a resilient member, to bend the resilient member, and 
bringing the contacts into contact with the conductive member at fixed positions, to 
ensure a stable electrical connection. 

Description of the Related Art 

Heretofore, such a type of contact unit has been disclosed in Japanese 
Unexamined Patent Publication No. 11-297439, which is applied to a socket for 
electrical parts used for performance testing of electrical parts. In this contact unit, 
the main parts of which are shown enlarged in FIG. 14, a plurality of through holes 2 
is formed in a guide plate 1 provided on the bottom portion of a frame (not shown in 
the figure) so as to face contact electrodes 4 of a circuit board 3, conductive films 5 
are formed in the internal circumference surfaces of the through holes 2, and the 
through holes 2 are provided with coil type contacts 6, so as to make contact 
between connection terminals 8 made of solder balls which are formed in an 
arrangement on the bottom face of an electrical part 7, and the contact electrodes 4 
of the circuit board 3. 

In this contact unit, when the coil type contact 6 is pressed from both above 
and below, by the circuit board 3 and the electrical part 7, respectively, the coil type 
contact 6 is compressed to be bent, and then, is brought into contact with the 
conductive film 5 formed on the internal circumference surface of the through hole 2 
at points P1 , P2 and P3. In this case, short-circuit is caused between P1 and P3 by 
the conductive film 5, thus the connection resistance between the connection 
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terminal 8 of the electrical part 7 and the contact electrode 4 of the circuit board 3 is 
reduced, and the inductance is also reduced. 

However, in such a conventional contact unit, the bending state of the coil 
type contact 6 is not limited to that shown in FIG. 14, and sometimes, the coil type 
contact 6 is bent so as to be in contact with the conductive film 5 at the points P1 
and P2 as shown in FIG. 15, for example. In this case, short-circuit is caused 
between Pi and P2 by the conductive film 5, and the connection resistance is 
reduced. However, the connection resistance in this case is greater than the 
connection resistance in FIG. 14. 

Furthermore, as shown in FIG. 16, there may be a possibility that the coil type 
contact 6 is bent so as to be in contact with the conductive film 5 only at the point P2. 
In this case, since the connection resistance and inductance are those intrinsic to the 
coil type contact 6, values thereof are greater than those in the cases of FIG, 14 and 
FIG. 15 as described above. 

Thus, according to the conventional contact unit, the bending state of the coil 
type contact 6 is not constant, and there is a variation in the connection resistance 
between the plurality of connection terminals 8 of the electrical part 7 and the contact 
electrodes 4 of the circuit board 3, so that it is not possible to carry out the stable 
performance testing of the electrical part 7. In particular, this variation in the 
connection resistance and inductance is caused by unstable electrical connection, 
so there is a concern that the performance testing of high frequency characteristics 
of electrical parts would be unreliable. 

SUMMARY OF THE INVENTION 

The present invention deals with such problems with an object of providing a 
contact unit and a socket for electrical parts, for ensuring stable electrical connection. 

In order to achieve the above object, a contact unit according to tne present 
invention electrically connects two connection objects using a connecting device 
housed in a hole portion formed in at least one face of an insulating member, 
wherein the connecting device comprises: a contact which is pressed to be in 
contact with a connection terminal of at least one of the two connection objects, to 
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be electrically connected to the one connection object; a conductive member 
provided on an internal circumference surface of the hole portion to electrically 
connect between the contact and the other connection object; and a resilient 
member which urges the contact outwards to protrude it partially from the hole 
portion and is deformed due to the urging of the contact. 

In such a construction, the contact which is housed in the hole portion 
provided in at least one face of the insulating member and is urged outwards by the 
resilient member to protrude from the hole portion, is pressed by the connection 
terminal of at least ope of the two connection objects to bend the resilient member, 
and is brought into contact with the conductive member, which is provided on the 
internal circumference surface of the hole portion to electrically connect between the 
contact and the other connection object, thus enabling to electrically connect the two 
connection objects. Accordingly, it is possible to reduce a variation in the connection 
resistance between the two connection objects by assuredly bringing the contact into 
contact with the conductive member provided on the internal circumference surface 
of the hole portion in an approximately fixed position, thereby ensuring a stable 
electrical connection. As a result, it is possible to improve the accuracy of the 
performance testing of electricaf parts and the like. Furthermore, the current path 
between two connection objects is shortened. Thus, it is possible to perform the 
stable testing of high frequency characteristics of connection objects. 

Moreover, the contact is formed with a cavity for receiving the connection 
terminal of the connection object, in an end face thereof at which the contact is in 
contact with the connection terminal, and at least one projection is provided on a rim 
of this cavity. Accordingly, the connection terminal is retained by the cavity formed 
in the end face at which the contact is in contact with the connection terminal of the 
connection object, so that an oxide film formed on the surface of the connection 
terminal can be broken through by means of at least one projection provided on the 
rim of thfs cavity. As a result, it is possible to make an electrical connection reliable 
between the connection terminal of the connection object and the contact. 

Furthermore, a socket for electrical parts according to the preset invention 
comprises: a mounting portion for detachably mounting an electrical part provided 
with a plurality of connection terminals arranged on one face thereof; and a contact 
unit that electrically connects the connection terminals of the electrical part mounted 
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on the mounting portion and contact electrodes of a circuit board facing the electrical 
part, using a connecting device housed in a hole portion formed in at least one face 
of an insulating member, wherein the connecting device comprises: a contact which 
is pressed to be in contact with the connection terminal of the electrical part to be 
electrically connected to the electrical part; a conductive member provided on . an 
internal circumference surface of the hole portion to electrically connect between the 
contact and the circuit board; and a resilient member which urges the contact 
outwards to protrude it partially from the hole portion and is deformed due to the 
urging of the contact. 

In such a construction, the contact which is housed in the hole portion 
provided in at least one face of the insulating member and is urged outwards by the 
resilient member to protrude from the hole portion, Is pressed by the connection 
terminal of the electrical part detachably mounted on the mounting portion to bend 
the resilient member, and is brought into contact with the conductive member, which 
is provided on the internal circumference surface of the hole portion to electrically 
connect between the contact and the circuit board, thus enabling to electrically 
connect the electrical part and the circuit board. Accordingly, it is possible to reduce 
a variation in the connection resistance between the electrical part and the circuit 
board by assuredly bringing the contact into contact with the conductive member 
provided on the internal circumference surface of the hole portion in an 
approximately fixed position, thereby ensuring a stable electrical connection. As a 
result, it is possible to improve the accuracy of the performance testing of electrical 
parts and also to apply the electrical socket according to the present invention to the 
stable testing of high frequency characteristics of electrical parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged cross-sectional view showing main parts of a first 
embodiment of a contact unit according to the present invention. 

FIG. 2 is an explanatory diagram showing examples of the shape of a contact 
end face of a contact. 

FIG. 3 is an explanatory diagram showing alternative shapes of the contact. 

FIG. 4 is a cross-sectional view for explaining an operation of the contact unit 
according to the first embodiment. 
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FIG. 5 shows a modified example of the shape of the contact end face of the 
contact. 

FIG. 6 is an explanatory diagram showing a connection state of the contact 
having a concave cone shaped contact end face and a connection terminal of an 
electrical part. 

FIG. 7 is an explanatory diagram showing a connection state of the contact in 
FIG 5 and the connection terminal of the electrical part. 

FIG. 8 shows another modified example of the shape of the contact end face 
of the contact. 

FIG. 9 is an explanatory diagram showing a connection state of the contact in 
FIG. 8 and the connection terminal of the electrical part. 

FIG. 10 is an enlarged perspective cross-sectional view showing main parts 
of a second embodiment of the contact unit according to the present invention. 

FIG. 1 1 is a cross-sectional view showing another structural example of the 
contact unit in FIG. 10. 

FIG. 12 is a cross-sectional view showing an embodiment of a socket for 
electrical parts according to the present invention. 

FIG. 13 is a cross-sectional view for explaining an operation of the socket for 
electrical parts. 

FIG. 14 is an enlarged cross-sectional view showing main parts of a first 
connection state of a connection terminal of an electrical part and a coil type contact 
in a conventional contact unit. 

FIG. 15 is an enlarged cross-sectional view showing main parts of a second 
connection state of the connection terminal of the electrical part and the coil type 
contact In the conventional contact unit. 

FIG. 16 is an enlarged cross-sectional view showing main parts of a third 
connection state of the connection terminal of the electrical part and the coil type 
contact in the conventional contact unit. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a cross-sectional view describing a first embodiment of a contact 
unit according to the present invention. This contact unit 1 1 electrically connects two 
connection objects, and comprises an insulating member 22 and a connecting 
device 13. Hereunder, a description will be made for the case where an electrical 
part and a circuit board are adopted as the two connection objects. 



FROM SASAJIMA PAT 



20031 7fllQBW15:52/M15:50/ttK3550062382 P 7 
6 



The insulating member 22 is made of glass, ceramic or the like, for example, 
and is formed with a hole portion 23 in at least one face thereof. The hole portion 23 
houses and retedns therein the connecting device 13, and its internal circumference 
surface is made smooth by grinding or the like. To be specific the hole portion 23 
includes a through hole 23a which is formed to pass through the insulating member 
22 A plurality of hole portions 23 is formed corresponding to a plurality of 
connection terminals of the electrical part and a pluraffly of contact electrodes of the 
cfrcuft board. Note, the insulating member 22 may be made of a glass fiber wrth 
epoxy resin, a known insulating resin material or the like. 

Each of the plurality of hole portions 23 houses therein the connecting device 
13 This connecting device 13 is for connecting the contact electrode of the circuit 
board and the connection terminal of the electrical part, and comprises contacts 24, 
a conductive member 27, and a resilient member 25. 

Paired contacts 24 are provided on opposite end portions of the connecting 
device 13. These contacts 24 are pressed to be in contact wrth the connection 
terminal of the electrical part and the contect elective of the 
connect them electrically. One of me contacts 24 compnses a first contect f» 28 
which is in contact wrth the connection terminal of the eleoteca. part, and the <rthe of 
me contacts 24 comprises a second contact pin 29 which • in 
contact electrode of the circuit board. In each of the first and second contact pms 28 
and 29 a pin contact 24b, protruding through the insulating member 22, . narrower 
th an a base 24a inside the through hole 23a, and is formed of a conducive member 
such as bras, In addition, at least tine surfaces of the bases 240 of the fir* and 
second contact pins 28 and 29 may have a lubricating plating as an intermediate 
layer on a nickel (Ni) foundation, and gold plating (Au) on the top face. 

Here a contact end face of the first contact pin 28 is of (a) a concave cone 
shape, or (b) a convex cone shape, as shown in FIG. 2, for example. The concave 
cone shape shown in (a) in the figure is suitable for receivng a ball shaped 
«Tn J o termini on a BGA (Bal, Grid Array, type electrical part and the convex 
cone type shown in (b) In the figure is suftable for ensuring a 
J sf^d connection terminal of a PGA (Pin Grid Array, type electnca. part. In 
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addition, the shape of the contact end face is not limited to those shown in FIG. 2, 
and may be a flat surface, a crown shape or the like, for example. 

The conductive member 27 is provided on the internal circumference surface 
of the hole portion 23. This conductive member 27 is in contact with the pair of 
contacts 24, to cause electrical short-circuit between the contacts, and may be made 
of a copper (Cu) - nickel (Ni) - gold (Au) plated film, for example. Furthermore, the 
conductive member 27 may have a lubricating plating as an intermediate layer on a 
nickel (Ni) foundation, and gold plating (Au) on the top surface. In this case, the 
lubricating plating contains 83% Ni, 9% phosphorus (P), and 8% Teflon (PTFE: 
registered trademark), for example, and is formed to have a thickness of 0.2fim to 
0.3fim. Thus, the conductive member 27 smoothly contacts with the contacts 24, 
whose surfaces have a lubricating plating, thereby enabling to prevent the contacts 
24 from pressing against the conductive member 27 too tightly to move even in a 
testing in an inert gas atmosphere. Note, the conductive member 27 is not limited to 
the one formed by thin film, and may be formed by a metallic tube pressed into the 
through hole 23a 

Furthermore, the resilient member 25 is inserted between the first and second 
contact pins 28 and 29. This resilient member 25 is a coil spring, for example, which 
urges the first and second contact pins 28 and 29 outwards to protrude them 
partially from opposite ends of the through hole 23a, and is bent when the first and 
second contact pins 28 and 29 are pressed inwards. The opposite ends of this 
resilient member 25 are not brought into contact with end faces of the bases 24a of 
the contacts 24 evenly in a ring shape or the like, but is brought into contact with one 
point of a site which is away from the center line of the contact 24, to thereby urge 
the contacts 24 (the first and second contact pins 28 and 29) to rotate when pressed 
inwards. Note, the resilient member 25 may be formed of either conductive material 
or insulating material. Furthermore, the resilient member 25 is not limited to a coil 
spring, and may be a sponge or any other material having retractable and resilient 
characteristic. 

Retaining members 26 are provided on the opposite ends of the through hole 
23a. These retaining members 26 retain the first and second contact pins 28 and 29 
housed in the through hole 23a at open ends of the through hole 23a, to prevent 
them from falling out. To be specific, the retaining members 26 are formed with 
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apertures 30 that are smaller than the external profiles of the bases 24a of the first 
and second contact pins 28 and 29, and larger than the external profiles of the pin 
contacts 24b, and the pin contacts 24b are inserted through the apertures 30, to 
close the opposite ends of the through holes 23a. 

FIG. 3 shows alternative shapes of the contact 24. In (a) of the figure, the 
formation is such that the centerlines of the base 24a and the pin contact 24b are 
offset laterafly. According to this formation, since an average point of action "a" of a 
force exerted by the resilient member 25 pressing the base 24a upward due to its 
compressive restoring force, and a point of action "6" of a force exerted by the 
connection terminaJ of the electrical part pressing the pin contact 24b downward, are 
offset laterally as shown in, the figure. And also, since the directions of the forces are 
opposed to each other, the base 24a of the contact 24 is rotated in the direction of 
arrow R, and the point Q1 is brought into contact with the conductive member 27 
formed on the internal circumference surface of the through hole 23a shown in FIG. 
1. 

Furthermore, in (b) of FIG. 3, the formation is such that the centerlines of the 
base 24a and the pin contact 24b are offset diagonally. According to this formation, 
since the average point of action "a" of the force exerted by the resilient member 25 
pressing the base 24a upward due to its compressive restoring force, and the point 
of action "b" of the force exerted by the connection terminal of the electrical part 7 
pressing the pin contact 24b downward, are offset laterally as shown in the figure. 
And also, since the directions of the forces are opposed to each other, the base 24a 
of the contact 24 is rotated in the direction of arrow R, and the point Q1 is brought 
into contact with the conductive member 27 on the internal circumference surface of 
the through hole 23a shown in FIG. 1 . 

Moreover, in (c) of FIG. 3, the formation is such that the end face of the base 
24a is inclined relative to the centerline of the base 24a. According to this formation, 
the average point of action "a" of the force exerted by the resilient member 25 
pressing the base 24a of the contact 24 upward due to its compressive restoring 
force, and the point of action "b" of the force exerted by the connection terminal of 
the electrical part 7 pressing the pin contact 24b downward, coincide vertically, 
However, since the direction in which the resilient member 25 presses against the 
base 24a is toward the top right as shown in the figure, the base 24a travels in the 
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direction of arrow R, and the point Q1 Is brought into contact with the conductive 
member 27 on the internal circumference surface of the through hole 23a shown in 
FIG.1. 

In each of the above-described cases, it is possible to bend the resilient 
member 25 in a fixed direction assuredly, so as to ensure a stable contact of the 
contacts 24 and the conductive member 27 on the internal circumference surface of 
the through hole 23, thus enabling to reduce a variation in the connection res.stance 
between the plurality of connection terminals of the electrical part and the contact 
electrodes of the circuit board. 

Next is a description of an operation of the contact unit 11 with such a 
construction. Here, the description is made for the case where the contact unit 1 1 is 
applied to, for example, a socket for electrical parts. 

Firstly, as shown in FIG. 4, a connection terminal 8 of an electrical part 7 and 
a contact electrode 4 of a circuit board 3 are positioned relative to the connecting 
device 13. The connecting device 13 is pressed from both above and below by the 
electrical part 7 and the circuit board 3, respectively. At this time, the electrical part 7 
inserts the connection terminal 8 into a pin guide hole 16 in a floating plate 15 
provided in a mounting portion mounting the electrical P art7 of a socket for etoftnl 
parts to press the floating plate 15 downwards. Then, the connection term.nal 8 is 
brought into contact with the first contact pin 28 of the contact unit 1 1 inserted into 
the pin guide 1 6, to press the first contact pin 28 down further. 

In this manner, since the first and second contact pins 28 and 29 are pressed 
from both above and below by the connection terminal 8 of the electrical part 7 and 
the contact electrode 4 of the circuit board 3 respectively, both are pressed into the 
through hole 23a. Thus, the resilient member 25 is compressed and bent 
Consequently, the first and second contact pins 28 and 29 incline a Me from he 
upright state, and are brought into contact with the conductive member 27 at the 
pofnts Q1 and Q2 of the bases 24a. 

As a result, current flows through the first contact pin 28 from the connection, 
terminal 8 of the electrical part 7 as indicated by the arrows A and B flows through 
the conductive member 27 between the points Q1 and Q2 in the d,rect,on of the 
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arrow C, entering the second contact pin 29 from the point 02, and flows through the 
second contact pin 29 as indicated by the arrows D and E to reach the contact 
electrode 4 of the circuit board 3. 

According to the first embodiment, since the first and second contact pins 28 
and 29 are pressed Inwards by the connection terminal 8 of the electrical part 7 and 
the contact electrode 4 of the circuit board 3, respectively, and pushed together 
inside of the through hole 23a, the first and second contact pins 28 and 29 move 
closer to each other. Furthermore, since the first and second contact pins 28 and 29 
incline a little from the upright state due to bending of the resilient member 25 
inserted between them, and are brought into contact with the conductive member 27 
formed on the internal circumference surface of the through hole 23a at the points 
Q1 and Q2 of the base 24a, in an approximately fixed position, assuredly, a distance 
between the points Q1 and Q2 is short-circurted by the conductive member 27 on 
the internal circumference surface of the through hole 23a, thereby reducing the 
current path. Thereby, it is possible to stably carry out performance testing of the 
high frequency characteristics of the electrical part 7. 

Furthermore, the variation in the connection resistance between the plurality 
of connection terminals 8 of the electrical part 7 and the contact electrodes 4 of the 
circuit board 3 is reduced, and stable electrical connections are ensured, so that it is 
possible to improve the reliability of performance testing of the electrical part 7. 

Moreover, it is possible to measure the electrical performance related to each 
connection terminal of the electrical part 7 using a plurality of connecting devices 13 
at the same time. 

Furthermore, by means of the retaining members 26, it is possible to prevent 
the contacts 24 housed in the through hole portion 23 from falling out of the open 
ends of the through hole portions 23. Accordingly, it becomes easy to handle the , 
contact unit 1 1 . 

FIG. 5 shows a modified example of the shape of the contact end face of the 
contact (a first contact pin 28), which is in contact with the connection terminal 8 of 
the electrical part 7. 
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The contact end face of the first contact pin 28 may be a concave cone shape 
as shown in (a) of FIG. 2. However, in this case, there is a possibility that the 
connection terminal 8 consisting of a solder ball of the electrical part 7 is softened in 
a high temperature testing, and confined in a cavity 51 to be deformed as shown in 
FIG. 6, for example, leaving a ring scar on the surface of the connection terminal 8. 
Furthermore, if there is significant deformation of the connection terminal 8 r there is 
also a possibility that the top of the ball shaped connection terminal 8 is damaged. 

Moreover, since a rim 51 a of the cavity 51 is in a circular shape, the perimeter 
of the rim 51a is brought into contact with the ball shaped connection terminal 8 of 
the electrical part 7, thus increasing a contact area. Consequently, a contact 
pressure between the first contact pin 28 and the connection terminal 8 is dispersed 
and diminished. Therefore, since it is not possible to break the oxide film formed on 
the surface of the solder ball connection terminal 8 for example, the connection 
resistance is varied. Hence, there is a possibility that an electrically stable contact 
cannot be ensured. 

Therefore, in order to deal with such problems, the first contact pin 28 as 
shown in FIG. 5 includes the cavity 51 and projections 52. 

Here, the cavity 51 receives the ball shaped connection terminal 8 of the 
electrical part 7 to connect it to the first contact pin 28, and an inner surface thereof 
is formed as an inclined surface 51b inclined inwards from the rim 51a. For example, 
as shown in FIG. 5, the inner surface of the cavity 51 is formed in a conical shape 
inclined towards the central part of the first contact pin 28 from the rim 51a. The 
inclined surface 51b may be formed to be inclined in one direction from the rim 51a. 
Furthermore, the bottom face of the cavity 51 may be formed in a spherical surface 
shape to match with the shape of the ball shaped connection terminal 8. 

Moreover, the projections 52 are disposed around the rim 51a of the cavity 51 . 
The projections 52 break the oxide film formed on the connection terminal 8 
consisting of a solder ball, to ensure the stability of the electrical connection of the 
first contact pin 28 with the connection terminal 8. As shown in FIG. 5 for example, 
four projections 52 with an approximately semi-circular cross section are disposed at 
90 degrees intervals around the circumference. In addition, the cross section of 
each projection 52 is not limited to a semi-circular shape provided that it can break 
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the oxide film formed on the connection terminal 8, and may be of a triangular shape 
or the like, for example. Furthermore, the number of projections 52 is not limited to 
four, and it may be any number from one upwards. 

Next is a description of an operation of the first contact pin 28 with such a 
construction, with reference to FIG. 7. 

Firstly, as shown in (a) of FIG, 7, the ball shaped connection terminal 8 of the 
electrical part 7 is positioned above the first contact pin 28. Next, as shown in (b) of 
the figure, by pressing the electrical part 7 onto the first contact pin 28 from above, 
the connection terminal 8 is brought into contact with the projections 52 of the cavity 

51 formed in the contact end face 28a of the first contact pin 26 and is retained there. 
In this case, since the contact pressure between the connection terminal 8 and the 
first contact pin 28 is concentrated on tip ends of the projections 52, the oxide film 
formed on the solder ball surface of the connection terminal 8 is broken effectively, 
so that the connection terminal 8 and the first contact pin 28 are connected to each 
other electrically and assuredly. The electrical part 7 and the first contact pin 28 may 
be placed in the high temperature atmosphere for testing in this condition. 

Here, as shown in (c) of FIG. 7, if a strong pressure is applied to the electrical 
part 7, since the connection terminal 8 is softened in the high temperature 
atmosphere, it sinks into the cavity 51 and the ball surface 8a of the connection 
terminal 8 is brought into contact with the inclined surface 51 b of the cavity 51 , and 
is stopped. 

According to the first contact pin 28 with such a construction, since the 
connection terminal 8 of the electrical part 7 is brought into contact with the 
projections 52 formed on the rim 51a of the cavity 51, the contact pressure is 
concentrated on the tip ends of the projections 52. Therefore, the projections 52 
break the oxide film on the surface of the connection terminal 8 even with a small 
contact pressure, thus enabling a reliable electrical connection between the 
connection terminal 8 and the first contact pin 28. As a result, it is possible to 
improve the reliability of performance testing of the electrical part 7. 

Furthermore, since the connection terminal 8 is in contact with the projections 

52 and is retained, then even in the case where the solder ball connection terminal 8 
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is softened in the high temperature atmosphere, the projections 52 cause only minor 
indentations dotted on the surface of the connection terminal 8, so that It is possible 
to avoid noticeable deformities. 

Moreover, since the inside surface of the cavity 51 is formed as an inclined 
surface 51b inclined inwards from the rfm 51a, then even if me solder ball 
connection terminal 8 is softened in the high temperature atmosphere and sinks into 
the cavity 51, the ball surface 8a is brought into contact with the inclined surface 51b 
and is stopped. Accordingly, it is possible to prevent the top of the ball shaped 
connection terminal 8 from being deformed. 

FIG, 8 shows another modified example of the shape of the contact end face 
of the first contact pin 28. 

This first contact pin 28 has a guide surface 53 whose slope is shallower than 
the inclined surface 51 b of the rim 51 a of the contact end face 28a in the first contact 
pin 28 as shown in FIG. 5. As a result, as shown in FIG. 9, in the case where the 
ball shaped connection terminal 8 of the electrical part 7 is brought into contact with 
the contact end face 28a of the first contact pin 28, even if the connection terminal 8 
is brought into contact with the rim 51a of the cavity 51 due to misalignment as in (a) 
of the figure, the connection terminal 8 is guided to the central part of the cavity 51 
by the guide surface 53 in the direction of the arrow shown in the figure, and thus 
brought into contact with the projections 52 to be retained as shown in (b) of the 
figure. 

According to the first contact pin 28 with such a construction, even in the case 
where the position at which the connection terminal 8 of the electrical part 7 and the 
first contact pin 28 are in contact with each other is offset, the connection terminal 8 
is guided by the guide surface 53 formed on the contact end face 28a of the first 
contact pin 28, and positioned in the correct position in the central part of the first 
contact pin 28. Hence it is possible to ensure the stability of the connection between 
the connection terminal 8 and the first contact pin 28, 

Note, in the description of the modified examples of FIG. 5 and FIG. 8, the 
description has been made for the case where the solder ball is adopted as the 
connection terminal 8 of the electrical part 7, However, the present invention is not 
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limited to this, and the present invention can be applied to any connection terminal 8 , 
formed of a material that can be deformed in a high temperature testing atmosphere. 
Furthermore, regarding the shape of the connection terminal 8, it is also possible to 
apply the present Invention to a connection terminal 8 with a shape such as a 
column or the like other than a ball,. 

Moreover, the description of FIG. 8 has been made such that, in the case 
where the position at which the connection terminal 8 of the electrical part 7 and the 
first contact pin 28 are in contact with each other is offset, the connection terminal 8 
js guided to the correct position by the guide surface 53 of the cavity 51 formed on 
the contact end face 28a of the first contact pin 28. However, a case can be 
considered where the first contact pin 28 is guided to the connection terminal 8 of 
the electrical part 7 by the guide surface 53 formed on the contact end face 28a, 

Next is a description of a second embodiment of the contact unit 1 1 according 
to the present invention with reference to FIG. 10. 

In this contact unit 1 1 , the insulating member 22 is a multi-layer wiring board, 
and wiring paths 35a to 35e disposed on the respective layers are connected 
appropriately to respective conductive members 27a to 27e of through holes 23a, 
To describe a specific example, a plurality of through holes 23a is provided on the 
mufti-layer wiring board corresponding to the connection terminals 8 of the electrical 
part 7, and the connecting device 13 is housed in each through hole 23a. The wiring 
paths 35a and 35b on the first layer of the multi-layer wiring board are respectively 
connected to the conductive members 27a and 27b of the through holes 23a, the 
wiring path 35c on the second layer to the conductive member 27c, and the wiring 
paths 35d and 35e on the third layer are respectively connected to the conductive 
members 27d and 27e. The other ends of the wiring paths 35a to 35e are 
connected to the contact electrodes 4 on the circuit board 3 via other connecting 
devices provided independently at remote locations (not shown in the figure). 
Alternatively, the other ends of the wiring paths 35a to 35e may be connected 
directly to the other connecting devices, such as connectors or the like. 

In this case, it is possible to connect the plurality of connecting devices 13 
provided corresponding to the connection terminals 8 of the electrical part 7 with a 
plurality of connecting devices provided independently corresponding to the contact 
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electrodes 4 of the circuit board 3 through the multi-layer wiring board, and the 
layout and pitch of the contact electrodes 4 of the circuit board 3 can be spread out 
more widely (hereunder fan-out) than the layout and pitch of the connection 
terminals 8 of the electrical part 7, which are clustered together, thus increasing the 
degree of freedom in handling the contact electrodes 4 of the circuit board 3. In 
addition, FIG. 10 shows the second contact pins 29. This makes it possible to deal 
with the cases of either fanning out or not fanning out the contact electrodes 4 of the 
circuit board 3. 

FIG. 11 shows another structural example of the contact unit 11 having the 
multi-layer wiring board, in which the layout and pitch of the contact electrodes 4 of 
the circuit board 3 can be fanned out with respect to the connection terminals 8 of 
the electrical part 7. That is, the contact unit 11 comprises: the plurality of first 
contact pins 28, each of which is housed in a first hole (via hole) 23b formed on one 
face of the multi-layer wiring board and pressed to be in contact with the connection 
terminals 8 of the electrical part 7 to be electrically connected to the electrical part 7; 
conductive members 27 each of which is provided on an internal circumference 
surface of the first hole 23b and is connected electrically with the wiring pat" 35 
formed on each layer of the multi-layer wiring board; and the resilient members 25, 
which urge the first contact pins 28 outwards to protrude them partially from the first 
holes 23b, and are bent due to the urging of the first contact pins 28. 

Furthermore, the contact unit 11 comprises: the plurality of second contacts 
29 each of which is housed in a second hole (via hole) 23c and pressed to be in 
contact with the contact electrodes 4 of the circuit board 3 to be electrically 
connected to the circuit board 3; conductive members 27 each of which is provided 
on an internal circumference surface of the second hole 23c and connected 
electrically with the conductive member 27 in the first holes 23b via the wiring path 
35 formed on each layer of the multi-layer wiring board; and resilient members 25, 
which urge the second contacts 29 outwards to protrude them partially from the 
second holes 23c, and are bent due to the urging of the second contacts 29. Here, 
the first holes 23b and the second holes 23c are formed independently at separate 
locations. 

As a result, the contact electrodes 4 of the circuit board 3 can be fanned out 
with respect to the layout and pitch of the connection terminals 8 of the electrical part 
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7, thus increasing the degree of freedom in handling the contact electrodes 4 of the 
circuit board 3, In addition, in the figure, the first and second holes 23b and 23c are 
formed to have a predetermined depth. However, these holes may pass through the 
multi-layer wiring board. In this case, the other open end where the first and second 
contact pins 28 and 29 are not provided are closed by a separate member. 
Furthermore, the conductive members 27 provided on the internal circumference 
surfaces of the first holes 23b may be connected directly to other connecting devices 
such as connectors or the like via wiring paths on the respective layers of the multi- 
layer wiring board. 

In the above description, the description has been made for the case where 
the contact unit 1 1 of the present invention is applied for electrically connecting two 
objects, being the electrical part and the circuit board. However, the contact unit is 
not limited to the above, and may be applied for test probes for electrical parts, for 
example. Furthermore, the contact unit 1 1 of the present invention may also be 
adopted as a single unit in which only one through hole 23a, or the first hole 23b or 
the second hole 23c, is formed in the insulating member to provide the connecting 
device 1 3. Moreover, the first and second holes 23b and 23c may be provided apart 
from each other on the same face of the insulating member, and each housing a 
connecting device 13, In this case, the conductive members 27 provided on the 
internal circumference surfaces of the first and second holes 23b and 23c are 
connected to each other by wiring members. The through holes 23a, or the first 
holes 23b or the second holes 23c may be formed to be inclined to the direction of 
the pressure. Thus, it is possible to bend assuredly the resilient members 25, and 
also it is possible to cany out the stable contact of the housed contacts 24 and the 
conductive members 27 on the internal circumference surfaces of the through holes 
23a or me first holes 23b or the second holes 23c. 

Next is a description of an embodiment of a socket for electrical parts 
according to the present invention with reference to FIG. 12. This socket for 
electrical parts electrically connects an electrical part of PGA or 8GA type or the like, 
and a circuit board. This socket for electrical parts detachably is used for retaining 
an electrical part to subject it to burn-in testing or the like for eliminating early life 
failures, and comprises a main socket body 9, a socket cover 1 0 and the contact unit 
11. 
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The main socket body 9 positions the electrical part 7 to retain it, which 
comprises a mounting portion 1 2 and pressing members 20. 

The mounting portion 12 positions the electrical part 7 to mount it thereon, 
which is formed in an upper middle portion of the main socket body 9. To be specific, 
the mounting portion 12 is the top of a floating plate 15 which is provided in a recess 
14 formed inside the top of the main socket body 9, so as to be movable up and 
down by being always urged upwards by a coil spring (not shown in the figure). Pin 
guide holes that receive the first contact pins 28 of the contact unit 1 1 are formed, at 
positions corresponding to the connection terminals of the electrical part 7, in the 
face of the floating plate 15. Note, the structure of the mounting portion 12 is not 
limited to the above-described floating type, and may be a fixed type. 

The pressing members 20 are provided above the mounting portion 12 on 
both, sides. The pressing members 20 press the electrical part 7 from above. The 
pressing members 20 are axially supported by the main socket body 9 to be rotated 
freely around pivot pins 17, and outer ends 18 thereof abut on shafts 19 fitted in the 
socket cover 10 described later, so that the pressing members 20 can be rotated 
around the pivot pins 17 as the shafts 19 move up and down. They are provided 
with pressure pads 21 on their inner ends abutting on the top of the electrical part 7 
when the pressing members 20 are upright. 

Furthermore, the socket cover 10 is provided on the top of the main socket 
body 9. The socket cover 10 urges the pressing members 20 toward the upright 
state to retain the electrical part 7. The socket cover 10 is provided with through 
holes 33 in its corners, and supporting members 35, each of which has a retaining 
portion 34 formed on the top thereof and other end is fixed in the main socket body 9, 
are inserted through the through holes 33. Moreover, the shafts 19 are provided on 
the inside of the socket cover 10. The shafts 19 abut on the outer ends 18 of the 
pressing members 20 to move up and down, and apply the rotation movement to the 
pressing members 20. Furthermore, coil springs 32 are Installed in the supporting 
members 35. The coil springs 32 always urge the socket cover 10 upwards, thus 
maintaining the pressing members 20 in the upright state, so that the electrical part 7 ■ 
mounted on the floating plate 1 5 can be retained. 
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Furthermore, the above-described contact unit 11 is disposed below the 
mounting portion 12 of the main socket body 9. This contact unit 11 electrically 
connects the connection terminals 8 of the electrical part 7, and the contact 
electrodes 4 of the circuit board 3, which face the connection terminals 8. The 
construction is such that the connecting devices 13 are housed in the plurality of 
holes 23 provided in the insulating member 22 corresponding to the connection 
terminals 8 of the electrical part 7 as shown in FIG. 1. The connecting device 1 3 has 
a construction to comprise the resilient member 25 and the contacts 24 arranged on 
both sides of the resilient member 5, and the contact 24 (first contact pin 28) which is 
brought into contact with the connection terminal 8 of the electrical part 7 Is guided 
into the pin guide hole made in the floating plate 15. 

Next is a description of an operation of the socket for electrical parts with 
such a construction . 

Firstly, as shown in FIG. 12, the socket for electrical parts is fixed onto the 
circuit board 3 and positions the connecting devices 1 3 of the contact unit 1 1 and the 
contact electrodes of the circuit board 3. Next, as shown in FIG. 13, the socket 
cover 10 is pressed downwards by an external force against urging forces of the coil 
springs 32. At this time, with the moving downwards of the shafts 1 9 provided inside 
the socket cover 10, the pressing members 20, whose outer ends 18 slide over the 
shafts 19, are rotated around the pivot pins 17 and fall outwards to open above the 
mounting portion 1 2, leading a state for the electrical part 7 to be inserted. 

Next, the electrical part 7 is mounted onto the mounting portion 12. At this 
time the outer edges of the electrical part 7 are controlled by positioning portions 
provided at the four corners of the mounting portion 12, and the plurality of 
connection terminals 8 arranged on the lower face of the electrical part 7 is 
positioned with respect to the pin guide holes 1 6 of the floating plate 1 5. Afterwards, 
a pressing force on the socket cover 10 is removed. Then, the socket cover 10 is 
pressed upwards by compressive reaction forces of the coil springs 32, and 
accordingly, the shafts 19 are lifted up. Next, the outer ends 18 of the pressing 
members 20 are pushed upwards. As a result, the pressing members 20 are rotated 
around the pivot pins 17 to the upright state. At this time, as shown in FIG. 12, the 
pressure pads 21 of the pressing members 20 abut the top of the electrical part 7, to 
press the electrical part 7 downwards. 
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In this case, with the pressing by the pressing members 20, the electrical part 

7 presses the floating plate 15 downwards In a state where the connection terminals 

8 are inserted into the pin guide holes 16, Then, the connection terminals 8 are 
brought into contact with the first contact pins 28 of the connecting devices 13 , 
inserted into the pin guide holes 16 (refer to FIG. 4). 

In this manner, the connecting devices 13 are pressed from both above and 
below by the connection terminals 8 of the electrical part 7 and the contact 
electrodes 4 of the circuit board 3, respectively, so that the first and second contact 
pins 28 and 29 are pressed into the through holes 23a. As a result, the resilient 
members 25 are bent, and the base sections 24a and 24b of the first and second 
contact pins 28 and 29 are brought into contact with the conductive members 27 
provided on the , internal circumference surfaces of the through holes 23a, to ; 
electrically connect between the first and second contact pins 28 and 29. As a result, 
the connection terminals 8 of the electrical part 7 are electrically connected to the 
contact electrodes 4 of the circuit board 3 by the connecting devices 13. 

In this case, if the contact end faces of the first contact pins 28 are formed as 
shown in FIG. 5 or FIG. 8, the electrical connections between the connection 
terminals 8 of the electrical part 7 and the first contact pins 28 are more stable. 

According to the socket for electrical parts of the present Invention, since the 
first and second contact pins 28 and 29 are pushed into the through holes 23a by 
the electrical part 7 and the circuit board 3 respectively, the first and second contact 
pins 28 and 29 move closer, shortening the current path. Thus, it is possible to carry 
out stably testing of the high frequency characteristics of the electrical part 7. 
Furthermore, since the variation in the connection resistance between the plurality of . 
connection terminals 8 of the electrical part 7 and the contact electrodes 4 of the 
circuit board 3 is reduced, it is possible to ensure stable electrical connections, and, 
also it is possible to improve the reliability of performance testing of the electrical part 
7. 

Moreover, in the above-described socket for electrical parts, if the contact end 
face 28a of the first contact pin 28 is formed as in FIG. 5 or FIG. 8, then even if the 
pressure force applied to the electrical part is low, since the electrical connection 
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(between the connection terminal 8 and the first contact pin 28 can be ensured 
reliably, it is possible to lower a working pressure of the socket cover of the socket 
for electrical parts compared with a conventional one. Thus, a pressing mechanism 
of testing equipment can be made small and simple. 



